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DETAILED ACTION 



This Office Action is response to the Amendment dated 09/22/2005. 
In the Amendment, the title and Claims 1, 2, 14 and 15 have been amended. New 
Claims 27-34 have been added. Accordingly, Claims 1-34 are pending in the application. 

Response to Arguments 
Applicant's arguments with respect to Claims 1-34 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 U.S.C § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 3-6, 9-12, 14, 16-19, 22-25 and 27-32 are rejected under 35 U.S.C. 102(b) as 
being anticipated by WO 01/17030 dated 03/08/2001. 

Regarding Claims 1 and 14, WO 01/17030 discloses in Figs. 1, 2A-2B and 
corresponding texts as set forth at page 4, line 20-page 7, line 8, a semiconductor memory 
comprises: 

a p-type/n-type semiconductor film provided on a p-type/n-type semiconductor substrate 
102, a p-type/n-type well region in a semiconductor substrate 102, or an insulator; 
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a gate insulating film 1 10 formed on the p-type/n-type semiconductor film provided on 
the p-type/n-type semiconductor substrate, the p-type/n-type well region in the semiconductor 
substrate , or the insulator; 

a single gate electrode 1 14 formed on the gate insulating film; 

two charge storage sections 116, 126 formed on side walls of the gate electrode; 

a channel region 108 provided below the gate electrode; and 

a first n-type/p-type diffusion layer region 106 and a second n-type/p-type diffusion layer 
region 104 provided to sides of the channel region, 
wherein : 

the charge storage sections are arranged to change an electric current flow between the 
first n-type/p-type diffusion layer region and the second n-type/p-type diffusion layer region 
under application of a voltage to the gate electrode according to a quantity of electric charge 
stored the charge storage sections; and 

the first n-type/p-type diffusion layer region is set to a reference voltage, the second n- 
type/p-type diffusion layer region is set to a voltage greater than the reference voltage, and the 
gate electrode is set to a voltage greater than the reference voltage, so as inject electrons to one 
of the charge storage sections near the second n-type/p-type diffusion layer region (page 6-line 
22-page 7, line 8). 

Regarding Claims 3 and 16, WO 01/17030 discloses in Figs. 1, 2A-2B the first and 
second n-type/p-type diffusion layer regions have an offset structure where the gate electrode 
does not overlap the first and second n-type/p-type diffusion layer regions with the gate 
insulating film intervening therebetween. 
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Regarding Claims 4 and 17, WO 01/17030 discloses in Figs. 1, 2A-2B the charge storage 
sections overlap the channel region between the first n-type/p-type diffusion layer region and the 
second n-type/p-type diffusion layer region. 

Regarding Claims 5, 6, 18 and 19, WO 01/17030 discloses in Figs. 1, 2A-2B the charge 
storage sections include a charge storing film 122 capable of storing charge, a first insulating 
film 120, and a second insulating film 124; and the charge storage sections have a structure 
where the charge storing film is sandwiched between the first insulating film and the second 
insulating film; wherein the charge storing film is made of silicon nitride; and the first and 
second insulating films are made of a silicon oxide. 

Regarding Claims 9-11 and 22-24, WO 01/17030 discloses in Figs. 1, 2A-2B the charge 
storing film has a part having a surface substantially parallel to a surface of the gate insulating 
film; the charge storing film has a part extending substantially parallel to a side face of the gate 
electrode; the charge storing film has a part having a surface substantially parallel to a surface of 
the gate insulating film and also has a part extending substantially parallel to a side face of the 
gate electrode. 

Regarding Claims 12 and 25, WO 01/17030 discloses in Figs. 1, 2A-2B the charge 
storage sections at least partly overlap part of the n-type/p-type diffusion layer regions. 

Regarding Claims 27 and 30, WO 01/17030 discloses in Figs. 1, 2A-2B the charge 
storing film includes a first part and a second part, the first part having a surface substantially 
parallel to a surface of the gate insulating film, the second part extending substantially parallel to 
a side face of the gate electrode; and the first n-type/p-type diffusion layer region and the second 
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n-type/p-type diffusion layer region are formed so that the channel region faces an end of the 
second part in a thickness direction of the gate electrode. 

Regarding Claims 28 and 31, WO 01/17030 discloses in Figs. 1, 2A-2B the first part 
extends outward from an end of the second part in the thickness direction of the gate electrode, 
the end facing the channel region. 

Regarding Claims 29 and 32, WO 01/17030 discloses in Figs. 1, 2A-2B the first part 
partly overlaps either the first n-type/p-type diffusion layer region or the second n-type/p-type 
diffusion layer region. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2 and 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
01/17030 dated 03/08/2001 in view of Atsumi et al. (USP 5,438,542 hereinafter referred to as 
"Atsumi"). 

Regarding Claim 2, WO 01/17030 discloses all the claimed limitations except for the p- 
type semiconductor film provided on a p-type semiconductor substrate, a p-type well region in a 
semiconductor substrate, or an insulator is set to a voltage less than the reference voltage. 
Atsumi teaches that a semiconductor memory device allows collective data writing by means of 
substrate hot electrons by controlling the biased condition of the related voltage as shown in Fig. 
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16. If the control gate voltage Vg of the memory cell is 10V, the substrate voltage Vsub is -10V 
and the source/reference voltage Vs is 0V, the voltage to be applied to the transistors constituting 
a peripheral circuit is held as low as 10V for collective data writing by means of substrate hot 
electrons, that can improve the efficiency r| of injecting electrons into the floating gate (r|=gate 
current/substrate current) as compared with injection of channel hot electrons. This technique 
allows simultaneous data writing for a plurality of memory cells to reduce the time required for a 
erasing/writing cycle test and for data writing before data erasure as set forth in column 8, lines 
25-46. It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to utilize the teaching of collective data writing by means of substrate hot electrons 
technique by controlling the biased condition of the related voltage as shown in Fig. 16, as taught 
by Atsumi to incorporate into WO 01/17030's the semiconductor memory to set a voltage of the 
substrate (-10V) less than the reference/source voltage (0V) in order to improve the efficiency of 
injecting electrons and allow simultaneous data writing for a plurality of memory cells to reduce 
the time required for a erasing/writing cycle test and for data writing before data erasure. 

Regarding Claim 15, WO 01/17030 discloses all the claimed limitations except for 
reversed impurities resulting in reversed voltage. It would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to reverse impurities resulting in reversed 
voltage to arrive the claimed limitations since it was known in the art reversing impurity that 
involves only routine skill in the art. 



Claims 7, 8, 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
WO 01/17030 dated 03/08/2001 in view of Yoshikawa (USP 6,335,554). 
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WO 01/17030 discloses in Figs. 1, 2A-2B the first insulating film separates the charge 
storing film from the channel region or a well region except for above the channel region, the 
first insulating film is at least 0.8 nm thick and is thinner than the gate insulating film, or the first 
insulating film is at most 20 nm thick and is thicker than the gate insulating film. Yoshikawa 
discloses in Figs. 1-2C the first insulating film 5 separates the charge storing film from the 
channel region or a well region; and above the channel region, the first insulating film is 10 nm 
thick and is thinner than the gate insulating film 2 of 25 nm (col. 7, line 35 and col. 7, line 50). It 
would have been obvious to one having ordinary skill in the art at the time of the invention was 
made to form the first insulating film at least 0.8 nm thick and is thinner than the gate insulating 
film or to form the first insulating film at most 20 nm thick and is thicker than the gate insulating 
film, since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Claims 13 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
01/17030 dated 03/08/2001 in view of Eitan (USP 6,348,71 1). 

WO 01/17030 discloses all the claimed limitations except for the semiconductor memory 
further comprises n-type/p-type high concentration regions, adjacent to channel region sides of 
the p-type diffusion layer regions, which have a greater p-type/n-type impurity concentration 
than the channel region. Eitan teaches in Fig. 4A that an NROM cell comprises p-type high 
concentration regions/a Boron implant 120, adjacent to channel region 100 sides of the n-type 
diffusion layer regions 102, 104, which have a greater p-type impurity concentration than the 
channel region. It would have been obvious to one of ordinary skill in the art at the time of the 
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invention was made to utilize the teaching of forming p-type high concentration regions/a Boron 
implant, adjacent to channel region sides of the n-type diffusion layer regions, which have a 
greater p-type impurity concentration than the channel region, as taught by Eitan to incorporate 
into WO 01/17030's the semiconductor memory to include p-type high concentration regions/a 
Boron implant, adjacent to channel region sides of the n-type diffusion layer regions, which have 
a greater p-type impurity concentration than the channel region in order to have a maximum 
concentration near the diffusion layer region (col. 5, lines 40-41). For a PROM cell, it would 
have been obvious to one of ordinary skill in the art at the time of the invention was made to 
reverse impurities of NROM to form PROM since it was known in the art reversing impurity that 
involves only routine skill in the art. 

Allowable Subject Matter 
Claims 33 and 34 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims, since the prior art made of record and considered pertinent to 
the applicant's disclosure does not teach or suggest the claimed limitations. 

Conclusion 

A shortened statutory period for response to this action is set to expire 3 (three) months 
and 0 (zero) day from the day of this letter. Failure to respond within the period for response 
will cause the application to become abandoned (see M.P.E.P 710.02(b)). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andy Huynh, (571) 272-1781. The examiner can normally be 
reached on Monday-Friday from 8:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The Fax number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the -status of this application or proceeding 
should be directed to the receptionist whose phone number is (703) 308-0956. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Andy Huynh 



10/05/05 



Patent Examiner 



